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Abstract
Chondrosarcoma is the second most common primary malignancy of bone after osteosarcoma. 
Cranial primary chondrosarcomas mostly originate from the skull base cartilage formation zones. 
Parasagittal falcine origin is very rare for primary extra‑skeletal intracranial chondrosarcomas. We 
report a rare case of primary myxoid chondrosarcoma at falx cerebri. The patient was a 35‑year‑old 
lady with right arm and leg weakness. Her brain magnetic resonance imaging depicted a left 
parasagittal mass lesion attached to the falx cerebri. En bloc resection via left frontal craniotomy was 
performed. Three more local recurrences occurred in 9 months’ time since the index surgery, which 
were all managed with re‑surgeries and/or adjuvant stereotactic radiosurgeries. This is the second 
case of myxoid type parasagittal chondrosarcoma but with the most protracted disease course. Even 
though surgery remains the mainstay of treatment for parasagittal chondrosarcomas, adjuvant therapy 
might be necessary in aggressive ones.
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Introduction
Chondrosarcoma is the second most 
common primary malignancy of 
bone.[1] The tumor evolves from cartilage 
tissue without any osteoid formation. 
Tumor characteristics are highly variable: 
While some chondrosarcomas are very 
aggressive, some others stay benign in 
nature. Basic determinant of the disease 
progress is the capacity of chondrosarcoma 
to metastasize, which cannot be determined 
with only tumor histology or tumor grade.[1]

Primary cranial chondrosarcomas mostly 
originate from skull base cartilage 
formation zones, and they compose 1% 
of all chondrosarcomas.[2‑5] Parasagittal 
location for these tumors is very rare.[6] 
We report a rare case of primary myxoid 
chondrosarcoma at falx cerebri and discuss 
it with the current literature.

Case Report
History and examination

A 35‑year‑old lady was admitted to the 
clinic with right arm and leg weakness 
that had started 1‑week ago. She was 
fully alert and oriented. She had right 
hemiparesia  (1/5). Her brain magnetic 
resonance imaging  (MRI) depicted a left 
parasagittal mass lesion located at the 

falx cerebri. The lesion was hyperintense 
on T2‑weighted MRI with hypointense 
zones, and it had a rim‑like enhancement 
on T1‑weighted images  [Figure  1a‑d]. 
The lesion was hypointense, except a 
hyperintense central zone corresponding 
to calcification on diffusion‑weighted 
MRI [Figure 1e].

Management

En bloc resection was accomplished through 
a left frontal craniotomy  [Figure  1f]. 
Microscopic examination showed 
the characteristic features of myxoid 
chondrosarcoma: Multilobulated architecture 
separated by incomplete fibrous septae, 
relatively uniform oval to short spindle cells 
arranged in short anastomosing strands and 
cords embedded in the abundant myxoid 
matrix. Small hyperchromatic nuclei and a 
narrow rim of deeply eosinophilic cytoplasm 
reminiscent of chondroblasts characterized 
the individual cells. Occasionally, tumor 
cells had cytoplasmic vacuolization. Mitotic 
figures were 4/10 high‑power fields. 
Prominent necrosis was present  [Figure  2]. 
No infiltration into adjacent brain tissue 
was seen and the tumor was clearly distinct 
from adjacent brain tissue. Histochemically, 
Periodic acid‑Schiff stain revealed glycogen 
in the cytoplasm of the tumor cells, the 
myxoid matrix was positive with Alcian 
blue stain. Immunohistochemically; 
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vimentin, S‑100 protein, and epithelial membrane antigen 
were expressed in the tumor cells. Tumor cells were 
negative for glial fibrillary acidic protein, pan‑cytokeratin, 
cytokeratin 5, cytokeratin 7, cytokeratin 20, chromogranin, 
and synaptophysin.

Postoperative course and follow‑up

Postoperative course was uneventful. She was discharged 
to home 4  days later. She recovered from her right 
hemiparesia. She was readmitted to our clinic with a 
recurrent right hemiparesia 2  months postoperatively, 
after which a new recurrent lesion was identified on 
the new brain MRI  [Figure  3a]. The tumor was resected 
through the same craniotomy side, and the pathology 
was compatible with the previous one  [Figure  3b]. 
However, a second recurrence at the same locus 
happened 2  months after the second surgery. Stereotactic 
radiosurgery with Gamma‑Knife  (Elekta AB, Stockholm, 
Sweden) was conveyed at that time with a margin dose of 
18  Gy  (50% isodose line)  [Figure  3c]. Her general status 

was well until 9 months after the first surgery  [Figure 3d]. 
However, a new local recurrence was observed with 
significant mass effect. A  third surgery was performed and 
a second Gamma‑Knife radiosurgery  (GKR) was given to 
the tumor bed (15 Gy, 50% isodose line) [Figure 3e and f].

Discussion
Primary intracranial chondrosarcomas arise mainly from 
skull base chondrocytes residing in synchondroses.[7] 
Multipotent mesenchymal progenitor cells in meninges are 
the other sources for chondrosarcomas arising from cerebral 
convexity, tentorium, and falx cerebri.[8,9] Including present 
case, 33 parasagittal chondrosarcoma cases have been 
reported in the literature.[6] Myxoid type at a parasagittal 
location is very rare; only one case beside the current one 
was presented in the literature.[10] In that case, Salcman 
et  al. operated the patient and tumor recurred 8  months 
after the surgery. They re‑operated the patient, and the 
patient became asymptomatic since then. In this case, 
the patient had 3 local recurrences for which 3 episodes 
of surgery and 2 episodes of stereotactic radiosurgery 
were conveyed. Myxoid type might actually be the most 
aggressive one in this location; however, there are not 
enough cases to make a comprehensive comparison 
between tumor types.

On brain computed tomography, parasagittal 
chondrosarcomas appear as iso‑ or hyperdense masses with 
variable enhancement patterns. Calcification pattern is in 
lesser amounts compared to skull base variant. These tumors 

Figure  1: T1‑weighted magnetic resonance images  (a‑c), T2‑weighted magnetic resonance image  (d), diffusion‑weighted magnetic resonance 
imaging (e), postop magnetic resonance imaging (f)
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Figure 2: Microscopic photography of pathologic specimen (a) H and E, 
×200, (b) H and E, ×400
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are hypointense on T1‑  weighted MRI and hyperintense 
on T2‑weighted MRI. Cartilage islands in the tumor 
tissue appear hypointense on T1‑weighted MRI. Contrast 
enhancement is a honeycomb pattern with a rare occurrence 
of the dural‑tail sign. Peritumoral edema is minimal.[11] 
Final diagnosis could be made by the histopathological 
analysis.[12‑14] Myxoid type is common in soft tissues, 
yet rare within the cranium. There are only 2  cases of 
parasagittal myxoid chondrosarcoma.[11,10] Pathological 
representation of this type is ribbons of chondrocytes within 
a myxoid matrix, which has been shown in Figure 2.[11]

Primary approach for parasagittal chondrosarcomas is 
surgery, however, close proximity to sagittal sinus and 
motor cortex can be challenging. In cases with sinus 
invasion, a more conservative approach of surgical 
debulking and postoperative radiotherapy has been 
suggested.[6] Other reasons for adjuvant radiotherapy are 
tumor histology and tumor aggressiveness. In historical 
data, radiotherapy was mainly performed in patients with 
mesenchymal type. In recent years, with the development 
of stereotactic radiosurgery, more delicate treatment 
modalities could be planned with fewer side effects. 
Five‑year overall survival rate and 2‑year tumor volume 
change of skull base chondrosarcomas after Gamma 
Knife Radiosurgery (GKR) were 100% and 33.05%, 
respectively.[15] A margin dose of at least 14‑15  Gy has 

Figure 3: Surgery for the 1st recurrence (a and b), Gamma knife radiosurgery for the 2nd recurrence (c), surgery, (d and e) and Gamma knife radiosurgery 
for the 3rd recurrence (f) have been accomplished
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been advocated for long‑term tumor control of skull base 
chondrosarcomas.[16,15] Despite the success of GKR in 
skull base chondrosarcomas, experience in parasagittal 
chondrosarcomas is very limited. Including the current 
case, there have been a total of 3  cases treated with 
adjuvant GKR.[6,17] A margin dose of 17.5‑18  Gy was 
given to tumor bed in the previous cases, and we applied 
18 and 15 Gy in consecutive recurrences.

Conclusions
This is the second case of myxoid type parasagittal 
chondrosarcoma that had the most protracted disease 
course. Even though surgery remains the mainstay of 
treatment for parasagittal chondrosarcomas, adjuvant 
therapies might be necessary in aggressive types.
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